Proposed Decision Memo for Thermal Intradiscal
Procedures (CAG-00387N)

Decision Summary

The Centers for Medicare and Medicaid Services (CMS) proposes that the evidence is adequate to conclude that
thermal intradiscal procedures do not improve health outcomes. Therefore, CMS has determined that thermal intradiscal
procedures are not reasonable and necessary for the treatment of low back pain and we propose to issue a national
noncoverage determination for TIPs.

We are requesting public comments on this proposed determination pursuant to section 1862(l) of the Social Security
Act. We are particularly interested in comments that include evidence we did not review or that assess how we
evaluated the evidence included. After considering the public comments and any additional evidence we will make a final
determination and issue a final decision memorandum.
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I. Proposed Decision

The Centers for Medicare and Medicaid Services (CMS) proposes that the evidence is adequate to conclude that
thermal intradiscal procedures do not improve health outcomes. Therefore, CMS has determined that thermal intradiscal
procedures are not reasonable and necessary for the treatment of low back pain and we propose to issue a national
noncoverage determination for TIPs.

We are requesting public comments on this proposed determination pursuant to section 1862(l) of the Social Security
Act. We are particularly interested in comments that include evidence we did not review or that assess how we
evaluated the evidence included. After considering the public comments and any additional evidence we will make a final
determination and issue a final decision memorandum.

Il. Background

Chronic pain is the most universal form of human stress and millions of Americans suffer from pain-related problems
(Salovey, Seiber et al. 1992). Low back pain is a common condition with sixty to eighty percent of U.S. adults afflicted at
some time during their life (U.S. Preventive Services Task Force 1996).

Low back pain can be defined as symptoms of pain, muscle tension, or stiffness localized below the costal margin and
above the inferior gluteal folds, with or without leg pain (Manek, MacGregor 2005). Low back pain can be thought of as
being either nonspecific or specific. In specific types of low back pain, the symptoms are caused by pathological
conditions such as spinal fractures, cancer, or infection and can be identified and treated appropriately (Manek,
MacGregor 2005). Approximately 90% of low back pain is of the nonspecific type (Manek, MacGregor 2005). In
nonspecific low back pain, most patients’ symptoms resolve satisfactorily within a relatively short time span. In the 5 —
10% of patients whose pain does not satisfactorily resolve, the symptoms can be disabling. Some psychosocial risk
factors for the progression to chronicity have been identified (Manek, MacGregor 2005). Weiner reported documentation
of nonspecific low back pain in Medicare beneficiaries growing in epidemic proportions. It is unclear if this is a true
increase in low back pain prevalence (Weiner, Kim et al. 2006).

In general, the social and economic impact of chronic pain is enormous (Salovey, Seiber et al. 1992). However, in 2008,
Martin reported, “Despite rapidly increasing medical expenditures from 1997 to 2005, there was no improvement over
this period in self-assessed health status, functional disability, work limitations, or social functioning among respondents
with spine problems” (Martin, Deyo et al. 2008). The growing list of treatment approaches offered as solutions for chronic
low back pain (CLBP) has created confusion and frustration for the patients as well as clinicians and the third party
payors responsible for providing access to care (Haldeman, Dagenais 2008a).
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Identifying the cause for nonspecific low back symptoms remains challenging. Haldeman stated, “...we do not know the
origin of low back pain in the majority of cases...” and attributes this conundrum to the unique anatomic complexity of the
spine (Haldeman 1999). Weiner reported causative underlying pathology difficult to determine because low back pain, a
complex clinical syndrome, derives from a multitude of causes, such as mechanical and nonmechanical factors and
visceral disease (Weiner, Kim et al. 2006). Neurophysiologic mechanisms of pain sensation are poorly understood,
adding to the difficulty in localizing the pain source (Haldeman 1999). Nachemson related the complexity of back pain
not only to local pathology but also to biochemistry, pain physiology, brain science, psychology, sociology and
economics (Schoene 2006).

Frequently, persistent low back pain is attributed to a damaged intervertebral disc, which bears some of the highest
loads in the human body and is almost avascular (Huang, Sandhu 2004). Disc damage, or degeneration, can occur as
an ongoing process where ultimately the disc’s reparative capacity is overwhelmed, leading to continued changes.
Huang and Sandhu stated, “it is not surprising that DDD [degenerative disc disease] is a common phenomenon in
middle age and a universal condition in old age.” While from a simple mechanical aspect it could be hypothesized that
DDD is a cause for pain, disc degeneration is also observed in individuals without pain (Boden, Davis et al. 1990). While
many have focused on the disc as the cause of pain, Nachemson felt its role in back pain causation was no more proven
than those of other structures (Schoene 2006).

CLBP is a condition that is treated across many medical/surgical specialties. The education, training skills and
experience of this diverse group have an influence on the individual practitioner’s viewpoint on the management of CLBP
(Haldeman, Dagenais 2008b). The development of reliable, high quality evidence to support the different treatment
modalities faces its own set of challenges. The explosion of orthopedic technology has exponentially increased the
understanding of the mechanics, biology and natural history of the spine (Shah, Albert et al. 2005). However, validation
of new technologies is crucial to establish both safety and efficacy (Shah, Albert et al. 2005). Weinstein counseled,
“Despite the meaning of the phrase, ‘technological advances’ are not always improvements. ...It is true that new
treatments can allow for improved care, but we should not assume they automatically do” (Weinstein 2007).

In 2004, Deyo offered, “The history of treatments for back and neck pain is generally one of small increments in benefit.”
He went on to say that it is hard to prove that most treatments provide greater improvements than the nonspecific effects
of natural history, placebo and regression to the mean for both acute and chronic pain. Deyo further stated, “The
literature is replete with conflicting results, modest effects, and weak studies.” Deyo noted the scarcity of large trials in
musculoskeletal diseases that are commonplace in cardiovascular disease and oncology (Deyo 2004). Haldeman
stated, “...the question that needs to be answered is whether any treatment should be offered and widely used before
there being sufficient research evidence to establish its efficacy, safety, and cost effectiveness” (Haldeman, Dagenais
2008b). In relation to treatment options for CLBP, Haldeman’s assessment was, “...we are still in the era of caveat
emptor (buyer beware)” (Haldeman, Dagenais 2008b). New technologies continue to be brought into practice with poorly
designed studies that provide a false sense of security to practicing physicians about patient outcomes (Weinstein
2007).
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Although discography is thought by some to be important in diagnosing discogenic back pain, “...controversy remains as
to the accuracy and specificity of discography because of the inability to understand the mechanism which produces
pain” (Peng, Wu et al. 2005). Provocative discography, described in the 1940’s as a method of imaging discs by injecting
contrast into the nucleus pulposus, has been controversial from its earliest use (Carragee 2000). In 2002, Jarvik and
Deyo characterized the diagnosis of internal disc disruption (IDD) by provocative discography as controversial. In
addition, the clinical importance of identifying high-intensity zones (HIZ), describing the presence of focal high signal in
the posterior annulus fibrosus seen on imaging, which presumably represent annular tears, remains controversial
(Jarvik, Deyo 2002).

The initial treatment of pain believed to be caused from degenerative disc disease is conservative care. Conservative
care can include physical therapy, manipulation, massage, pain medications, and exercise. The majority of patients will
have acceptable results with a non-surgical approach. When patients fail conservative care, surgery becomes an option.
Until recently in the United States, surgical options available for degenerative disc disease have ranged from
discectomies (open or microsurgical) to percutaneous nucleotomies, chemical and thermal nucleolysis and/or spinal
fusion (Gibson, Wassell 2005). The last two decades have provided rapid technological advancements which have made
minimal access spine surgery possible (Thongtrangan, Le et al. 2004).

Enhancement of patient outcomes by facilitating a quicker return to daily activities, diminishing pain and complications,
and decreasing overall healthcare costs has motivated changes in spine surgeries over the years (Samartzis, Shen et al.
2007). Minimal access or minimally invasive spine surgery began to develop with the improvements in instrumentation
and imaging (Samartzis, Shen et al. 2007). Derby stated, “The rationale for heating intervertebral discs was strongly
influenced by animal and clinical investigations testing the ability of heat to stabilize joints by modifying collagen” (Derby,
Baker et al. 2008).

The evolution of thermal intradiscal procedures involved the use of electrical and radiofrequency energy to apply or
create heat within the disc to treat discogenic pain. Percutaneous thermocoagulation intradiscal techniques involve the
insertion and heating of a catheter/probe(s) in the disc under fluoroscopic guidance (Urrutia, Kovacs et al. 2007). Derby
stated, “The goals of thermal disc treatments are to remove unwanted tissue such as herniated discs, create a seal to

limit expression of matrix components, shrink collagen tissue, and destroy nociceptorsl'l. Although intradiscal heating
can be accomplished through a variety of means, including electrocautery, thermal cautery, laser, and radiofrequency
energy (RFE); most current intradiscal thermal treatments are performed using RFE” (Derby, Baker et al. 2008).

A review of the current literature reveals that the mechanism of the disorder, nonspecific CLBP, as well as the
mechanism of action of the thermal intradiscal procedures remain uncertain. Derby reported that despite numerous in
vivo and in vitro studies using human and animal models, the precise relieving mechanism of intradiscal heating is
unclear. He went on to state that the theoretical explanations of mechanism of action are changes in disc biomechanics,
annular contraction, thermally induced healing response, sealing of annular tears, annular denervation and/or decreased
intradiscal pressure (Derby, Baker et al. 2008). Finch stated that attempts at applying the principals of pain reduction
through thermal destruction of afferent nociceptive fibers to the lumbar intervertebral disc have not proven easy, due to
the complexity of the afferent nociceptive pathways which, to date, are only partially understood (Finch 2004).
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Derby summarized, “RFE may be applied with unipolar or bipolar probes. Similar to electrocautery, with unipolar RFE,
currents pass through the probe to the body and to a grounding pad. The bipolar probe allows energy to pass through
positive and negative poles on the probe, theoretically decreasing collateral damage. The bipolar devices may allow for
greater control and focus of heat energy. A modification of the bipolar probe has been termed “coblation,” which has
been claimed to generate plasma of high-energy inonized particles in the tissues surrounding the probe rather than a
traditional heat lesion. The plasma can disrupt organic bonds, thus allowing debridement and effective heat treatment of
soft tissues” (Derby, Baker et al. 2008). TIPs are proposed as an alternative to spinal fusion.

Direct radiofrequency (RF) lesioning of a disc was first performed in 1988 by Sluijter. This involved inserting a RF
electrode into the central disc nucleus similar to provocative discography. With the tip of the electrode reaching
temperatures of 70° C for several minutes, a lesion was created (Finch 2004). Subsequently, multiple lesions were
created in the vicinity of the posterolateral annulus. A flexible RF catheter was subsequently introduced. This catheter is
steered into position in the outer annulus from the contralateral side to the annular tear. The subsequent application of
RF energy raises the temperature to 65° C in incremental steps over ten minutes. The spread of thermal energy was
measured by placement of a thermocouple placed adjacent to the annular tear (Finch 2004).

The scope of this national coverage analysis (NCA) is TIPs which involve percutaneous intradiscal techniques utilizing
devices that employ the use of an energy source, usually RFE, to apply or create heat within the disc for coagulation
and/or decompression of disc material to treat symptomatic patients with annular disruption of contained herniated disc,
to seal annular tears or fissures, or destroy nociceptors for the purpose of relieving pain. This includes techniques that
use single or multiple probes/catheters, which utilize a resistance coil or other thermal intradiscal technology, are flexible
or rigid, and are placed within the nucleus, the nuclear-annular junction or the annulus. TIPs are commonly identified as
intradiscal electrothermal therapy (IDET), intradiscal thermal annuloplasty (IDTA), percutaneous intradiscal
radiofrequency thermocoagulation (PIRFT), radiofrequency annuloplasty (RA), intradiscal biacuplasty (IDB),
percutaneous (or plasma) disc decompression (PDD) or targeted disc decompression (TDD). At times, TIPs are
identified or labeled based on the name of the catheter/probe(s) that is used (e.g. SpineCath, discTRODE, Accutherm,
or TransDiscal electrodes). Each technique or device has its own protocol for application of the therapy. Disc
decompression or nucleoplasty procedures that involve the physical removal of disc tissue without the use of a thermal
energy source (such as the disc decompressor procedure) as opposed to the vaporization of disc tissue, are not within
the scope of this NCA.

In December of 2006, CMS received a letter from the North American Spine Society (NASS) providing comment on the
notice of the Final Rule for 2007 Medicare Physician Payment Schedule which addressed IDET (published in December
2006 Federal Register). NASS stated, “It is our belief that IDET is the subject of significant controversy among experts
and that the scientific evidence demonstrating efficacy for IDET is inconsistent. At best, there is a small subset of
younger, highly selected patients who obtain temporary benefit. At worst the procedure is no better than placebo. In
addition, there have not been studies done demonstrating efficacy in patients over the age of 60.” The Society
concluded, “At this time, the available scientific literature evaluating the clinical efficacy of IDET is conflicting. NASS
does not believe this procedure has been well studied or its efficacy established in the Medicare population. If
performed, NASS strongly recommends strict adherence to the selection criteria utilized in the Pauza study. Even in the
best clinical practice, when these criteria are rigidly applied, only a relatively small number of patients obtain near
complete relief. Because many people experience low back pain, the procedure could become quite costly without a
demonstrated improvement in health benefit if it is applied indiscriminately and for improper indications.”
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In that letter and in subsequent communications, NASS suggested that CMS review the literature on IDET to determine
if IDET should be reimbursed. After a preliminary review of the literature, CMS identified numerous techniques operating
on essentially the same premise and for essentially the same indications and decided to open a national coverage
analysis on TIPs. CMS recognizes that there are some differences among the techniques and devices employed in TIPs;
however, we believe the various techniques utilized for TIPs use the same function and seek the same desired outcome
(the application or creation of heat within the disc to relieve pain) and should be grouped under one NCA.

lll. History of Medicare Coverage

Medicare does not currently have a national coverage determination (NCD) on TIPs. Decisions on coverage for TIPs
have been made by the local contractors. A search of the local coverage decisions (LCDs) database for thermal
intradiscal and intradiscal electrothermal therapy identified thirteen LCDs from the local Medicare contractors. Nine
policies stated non coverage for Nucleoplasty and IDET (annuloplasty) or other similar minimally-invasive ablative
procedures — using radiofrequency, laser or direct heat energy source - and their associated services because these
services are not proven to be effective and are considered to be not reasonable and necessary. Four LCDs stated that
regardless of the technique, coagulation and decompression of disc material by electrothermal or radiofrequency
techniques were considered investigational. However, these four LCDs allowed individual consideration for IDET for
patients meeting strictly defined criteria.

Benefit Category

Medicare is a defined benefit program. An item or service must fall within a benefit category as a prerequisite to
Medicare coverage. §1812 (Scope of Part A); §1832 (Scope of Part B); §1861 (Definitions of Services, Institutions, Etc.).
TIPs would be eligible for coverage under Part B, as physician services, under §1861(q), hospital services incident to
physicians’ services rendered to outpatients under 1861(s)(2)(B) and ambulatory surgical centers under 1832(a)(2)(F)(i).
This may not be an exhaustive list of all applicable Medicare benefit categories for this item or service.

IV. Timeline of Recent Activities

January 15, 2008 CMS initiates opening a NCD for TIPs. Initial 30-day public comment
period begins.
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February 13, 2008 Meeting with Smith & Nephew and other interested parties on IDET.

February 14, 2008 Initial 30-day public comment period closes.
April 3, 2008 Meeting with Baylis Medical on Biacuplasty.
July 15, 2008 Proposed Decision Memorandum posted and 30 day public comment

period begins.

V. Food and Drug Administration (FDA) Status

There are numerous catheters that have received 510(K) clearance from the FDA for use in thermal procedures. Some
catheters have a specific indication for use in the intervertebral disc and many are indicated for the creation of heat
lesions for the relief of pain. Some of the catheters identified for use in the intervertebral disc are identified below. This is
not intended to be a complete list of all the catheters that may be used in thermal intradiscal procedures. A point of
interest is that all the catheters listed below received 510(K) clearance because they were determined to be substantially
equivalent to a predicate device and those predicate devices were determined to be substantially equivalent to another
predicate device and so on. It should be noted that TIPs are the topic of this NCA; not specific catheters used in the
application of heat within the intervertebral disc.

The IDET technique is commonly identified with the use of the SpineCath Intradiscal catheter. Original 510(K) clearance
was obtained by Oratec. In 2002 Oratec was acquired by Smith & Nephew. In 1998 Oratec obtained 510(K) clearance
from the FDA for the SpineCATH Intradiscal Catheter (K974464) (substantially equivalent to Oratec EndoTAC
Monopolar Cautery Probe K972358). The identified indication for use was for the coagulation and decompression of disc
material to treat symptomatic patients with annular disruption of contained herniated disc. The catheter was for use only
with the Oratec generator. (Link to FDA web page:

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/PMNSimpleSearch.cfm?db=PMNG&id=K974464 )

Subsequently, in 1999 Oratec obtained 510(K) clearance from the FDA for the SpineCATH intradiscal catheter Model
9200 (K993967) (predicate device — SpineCATH Intradiscal Catheter K974464). The intended use was for the
coagulation and decompression of disc material to treat symptomatic patients with annular disruption of contained
herniated discs. The catheter was intended for use with Oratec ElectroThermal Spine System Generator. (Link to FDA

web page: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/PMNSimpleSearch.cfm?db=PMN&id=K993967 )
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In October of 2000, Radionics obtained 510(K) clearance for the Radionics RF Disc Catheter Electrode System
(KO01741) (predicate devices - Oratec SpineCATH Intradiscal Catheter K974464 and Radionics RFG-3CPlus RF Lesion
Generator K982489). This catheter seems to be associated with the PIRFT technique. The indication for use of this
system, in combination with the Radionics RFG-3CPlus RF lesion generator, was for the coagulation and
decompression of disc material to treat symptomatic patients with annular disruption of contained herniated discs. (Link
to FDA web page:

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/PMNSimpleSearch.cfm?db=PMN&ID=K001741 )

In January of 2002, Oratec Interventions, Inc., received 510(K) clearance from FDA for the Nucleotomy Intradiscal
Catheter (K013622) (predicate device - SpineCATH Intradiscal Catheter K993967). The intended use was for the
coagulation and decompression of disc material to treat symptomatic patients with contained herniated discs. (Link to

FDA web page: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=6341 )

In September of 2003, Baylis Medical Transdiscal system received 510(K) clearance from the FDA (K031951) (predicate
device not identified on FDA website). The intended use was for the coagulation and decompression of disc material to
treat symptomatic patients with contained herniated discs. (Link to the FDA web page:

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=12189 )

In January of 2007, the Baylis Medical TransDiscal system received 510(K) clearance from the FDA (K062937)
(predicate devices — Baylis TransDiscal System K031951 and the Baylis Pain Management Cooled Probe K053082).
(This catheter seems to be associated with the Biacuplasty technique.) The intended use was the creation of RF lesions
in nervous tissue including that which is situated in intervertebral disc material. The two TransDiscal probes and the Pain
Management Pump unit, connected to the Baylis Pain Management Generator, deliver the RF energy. (Link to FDA web

page: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=22934 )

In February of 2008, Smith & Nephew, Inc., received 510(K) clearance from the FDA for the Smith & Nephew Intradiscal
Catheter System (K073466) (predicate devices — Nucleotomy Catheter K013622 and the Spinecath Intradiscal Catheter
K993967). This system consisted of the Spinecath Intradiscal Catheter and the Acutherm Decompression Catheter and
was used as part of the IDET and TDD techniques. The intended use of the Spinecath Intradiscal Catheter is identified
above. The intended use of the Acutherm Decompression Catheter was for the coagulation and decompression of disc
material to treat symptomatic patients with contained herniated discs. (Link to FDA web page:

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=26487 )

VI. General Methodological Principles
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When making national coverage determinations, CMS evaluates relevant clinical evidence to determine whether or not
the evidence is of sufficient quality to support a finding that an item or service falling within a benefit category is
reasonable and necessary for the diagnosis or treatment of illness or injury or to improve the functioning of a malformed
body member. The critical appraisal of the evidence enables us to determine to what degree we are confident that: 1)
the specific assessment questions can be answered conclusively; and 2) the intervention will improve health outcomes
for patients. An improved health outcome is one of several considerations in determining whether an item or service is
reasonable and necessary.

A detailed account of the methodological principles of study design that the agency utilizes to assess the relevant
literature on a therapeutic or diagnostic item or service for specific conditions can be found in Appendix A. In general,
features of clinical studies that improve quality and decrease bias include the selection of a clinically relevant cohort, the
consistent use of a single good reference standard, and the blinding of readers of the index test, and reference test
results.

Public comment sometimes cites the published clinical evidence and gives CMS useful information. Public comments
that give information on unpublished evidence such as the results of individual practitioners or patients are less rigorous
and therefore less useful for making a coverage determination. CMS uses the initial public comments to inform its
proposed decision. CMS responds in detail to the public comments on a proposed decision when issuing the final
decision memorandum.

VII. Evidence

A. Introduction

Assessment of outcome in the treatment of chronic low back pain

The evidence CMS examined had as its focus health outcomes, meaning the benefits and harms of a particular
treatment. Outcomes that are usually heavily weighted by CMS - morbidity and mortality - are difficult to examine in the
context of treatment for CLBP because pain is a symptom, not a disease. Sustained improvement in pain perception and
a reduction in the pain-related functional restriction are generally the focus of study outcomes as opposed to managing a
disease such as diabetes where measures such as progression to renal failure, blindness, and death are used.
Measuring a reliable improvement in chronic pain attributable to a treatment is problematic as pain is particularly
responsive to the placebo effect. Additionally, measuring the course of back pain is difficult as the natural history of this
symptom is understood to be extremely variable (von Korff 1994). Therefore, clinical trials with appropriate controls
utilizing independently assessed validated instruments are most heavily weighted. The measurement of treatment effect
for low back pain has shifted from physician-based assessment (with outcomes of excellent, good, fair, and poor) to a
patient-based self-report of pain and disability (Hagg, Fritzell et al. 2003).
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Measurement of the effects of treatment for chronic low back pain should reflect the complex, multifaceted nature of the
disorder (Bombardier 2000; Deyo, Battie et al. 1998). Groups have advocated for inclusion of standardized measures in
five areas including function, symptoms, general health status, work disability, and satisfaction with care (Deyo, Battie et
al. 1998; Bombadier 2000b). Standardizing the measures facilitates study comparison. The most commonly used
measures of back specific function include the Roland-Morris Disability Questionnaire (RDQ) and the Oswestry Disability
Index (ODI). The Low Back Outcome Score (LBOS) is a lesser used measure. These measures are an indication of the
extent to which a person’s functional level is restricted by pain. General health status can be measured with the SF-36,
which has the advantage of norm-based scoring on diverse populations and has been validated for back pain
(Bombadier 2000b). Pain intensity can be measured with the bodily pain subscale of the SF-36 (Bombadier 2000b) or
the visual analog pain scale (VAS) (Deyo, Battie et al. 1998). While patient satisfaction is important, its measurement is
more ambiguous. No single measure is preferred, however various approaches have been suggested (Bombadier
2000b). CMS weights those studies with reliable, validated outcomes most heavily.

With the use of any of these instruments for measurement, a consideration must be given to the clinical meaning of a
change in the score (or, for a change in instrument score to be clinically meaningful the patient should experience a
change in how he feels or functions). Other considerations include the error of measurement of the instrument used and
the clinical importance of a statistically significant score change. In a 2003 study by Hagg of 289 patients treated
surgically or non-surgically in a randomized controlled trial, the standard error of measurement of the ODI was four units,
with a 95% tolerance interval of 10, and the minimum difference that appeared clinically important was 10 units (Hagg,
Fritzell et al. 2003). The minimal clinically important difference of VAS back pain was 18-19 units [on a 100 point scale]
with a 95% tolerance interval of 15 (Hagg, Fritzell et al. 2003). These recommendations are similar to those by Ostelo
who also noted that when baseline was taken into account a 30% improvement should be the guide for the minimal
important change (MIC) (Ostelo, Deyo et al. 2008).

The SF-36 Health Survey can be used to measure general well-being. Since the SF-36 is not specific to any disease, the
disease burden of specific conditions can be compared (Ware 2003b). Of the eight health profiles (36 questions total)
that are included in this survey, each can be reported independently, such as bodily pain, or as a composite of subscales
such as the mental health component. Norm based data for large diverse populations are available for comparison. For
instance, for the general U.S. population the bodily pain mean score is 75.5 (+/-23.6).

In some studies of low back pain treatments, physiologic measures such as segmental mobility (as measured by range
of motion) were reported; however, the correlation with clinical outcomes remains unclear. For TIPs, no physiologic
outcomes have been reported.

Well-designed clinical trials can provide the strongest evidence for treatment effect. Well constructed randomization
protects against bias and inclusion of an appropriate comparator facilitates study interpretation. In pain treatment trials,
the natural history of the disease, regression toward the mean and the placebo response are important considerations.
For these reasons, an appropriate comparator is necessary for accurate interpretation. Accurate interpretation of pain
treatment trials also necessitates reporting of concomitant pain treatments, most importantly analgesic use. In the case
of research in the area of pain treatment, more weight will normally be accorded to studies that are designed to guard
against the placebo response and where the natural history of the disease and regression toward the mean are
accounted for.
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Adverse events are important medical outcomes. Patients need this information to make well-informed choices. For
instance, for TIPs (including discography), studies that report all infectious, neural, allergic hypersensitivity and vascular
complications as well as probe fractures and muscular spasm are desirable. Studies that provide an inclusive
examination and explanation of adverse medical events are generally given more weight.

B. Discussion of evidence

1. Question:

The development of an assessment in support of Medicare coverage decisions is based on the same general question
for almost all requests: "Is the evidence sufficient to conclude that the application of the item or service under study will
improve health outcomes for Medicare patients?” For this NCD, the question of interest is:

Is the evidence sufficient to conclude that TIPs will improve health outcomes in the Medicare population with low back
pain?

2. External technology assessment (TA)

CMS did not commission an external TA for this NCA; however, a number of external technology assessments were
identified in the literature.

California Technology Assessment Forum (CTAF)
October 2003

CTAF conducted a technology review in 2003 of intradiscal electrothermal therapy. The recommendations were that
intradiscal thermal therapy with the Radionics RF system and with the Oratec IDET system did not meet CTAF TA
criteria.”
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* These criteria were not met:

The improvement must be attainable outside the investigational setting.

The technology must be as beneficial as any established alternatives. The technology must improve the net health
outcomes.

National Institute for Clinical Excellence (NICE)
August 2004 and May 2006

In guidance documents, NICE concluded that the evidence on the safety and efficacy of percutaneous intradiscal
electrothermal therapy (2004), percutaneous disc decompression using coblation (2006), and radiofrequency
thermocoagulation (2004) for lower back pain was not adequate to support the use of this procedure without special
arrangements for consent and for audit or research.

Institute for Clinical Systems Improvement (ICSI)
April 2002

The ICSI technology assessment committee found:

1. There was no convincing evidence that shows the short or long-term clinical efficacy of this procedure.

2. Short term studies have indicated few adverse effects of IDET, but information on long-term effects was limited.
3. The long-term effects of thermal coagulation of the disk were unknown at that time.

Danish Centre for Evaluation and Health Technology Assessment
December 2003

The Danish centre for evaluation and health technology assessment came to this conclusion on the clinical effect of
intradiscal electrothermal therapy for low back pain: “As there was no convincing documentation for the indications and
treatment results, in the event that IDET is introduced in Denmark this should take place via a randomized controlled
clinical trial.”

Cochrane Review
Gibson 2005.

The Cochrane review concluded that the effectiveness of intradiscal electrotherapy (IDET) remained unproven.
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Agence d’ Evaluation des Technologies et des Modes d’Intervention en Sante (AETMIS)
November 2005

In a report prepared for AETMIS, the recommendation was made, “to include this technology as an insured service
conditional upon it being used by appropriately trained physicians in medical settings where continuous evaluation and
research are conducted and upon the creation of clinical registries for evaluating its effectiveness in Québec.” The
evidence was considered weak, and at the time of the report it was offered in one private medical clinic in Montréal.
Currently the service is not insured in Québec.

ECRI Target Database
June, 2007

The state of the evidence base for intradiscal electrothermal annuloplasty for discogenic pain was rated low for quantity,
quality, consistency and robustness. Adverse events for this technology were not well documented. Reimbursement
appears to be limited as several local Medicare carriers and major third-party payers deny coverage for the procedure.

3. Internal technology assessment

CMS performed an extensive literature search utilizing PubMed for randomized controlled trials (RCTs) and
nonrandomized controlled trials, cohort or case-control studies, case series studies and systemic reviews evaluating the
use of thermal intradiscal procedures. The literature search was limited to the English language and specific to the
human population, but included studies conducted in all countries, including the United States.

Evidence for TIPs came from three randomized controlled trials, one prospective randomized dosing trial, one case
control study, one prospective matched control study, numerous case series studies, two systematic reviews and one
meta-analysis. The sponsors provided additional information in addition to the previously mentioned evidence which
included: reviews, case reports, cadaver studies, animal studies, and a notebook of investigator biographies.

Evidence Summary
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Randomized Controlled Trials

IntraDiscal Electrothermal Therapy

Pauza K, Howell S, Dreyfuss P, et al. A randomized, placebo-controlled trial of intradiscal electrothermal therapy for the

treatment of discogenic low back pain. The Spine Journal 2004;4:27-35.

Pauza reported on 64 patients that were randomized to either IDET (37) or sham (27). The objective of the study was to
see if IDET was better than placebo treatment for low back pain of at least six months duration.

Initial inclusion criteria included:

NoOkr~WON =

Age 18 to 65 years

Low back pain present for greater than six months duration

Failure to improve after at least six weeks of nonoperative care

Low back pain exacerbated by sitting or standing and relieved by lying down
A score less than 20 on the Beck depression scale

No surgical interventions within the previous 3 months

Less than 20% disc height narrowing on lateral plain film radiographs

Initial exclusion criteria included:
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10.
11.
12.
13.
14.

Previous lumbar spine surgery

Abnormal neurological examination other than ankle reflex changes
Radicular pain by history or examination

Structural deformities such as spondylolisthesis at the painful segmental level
Vertebral canal stenosis or scoliosis

Intervertebral disc herniations greater than 4mm

Sequestered intervertebral disc herniations

Concomitant cervical or thoracic pain greater than 2/10 on a VAS
Uncontrolled or acute medical illnesses

Chronic severe conditions, such as rheumatoid arthritis

Ambulatory dysfunction

Pregnancy

Workman’s compensation

Injury litigation
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15.  Disability remuneration
16.  Allergy to contrast media or drugs to be used in the intended procedure
17.  Unwillingness to consent to the study

The study was conducted in a private practice in a small city in Texas that specializes in spinal pain. The authors stated,
“Between September 2000 and April 2002, patients for the study were recruited from the practice of the senior author,
from colleagues and by invitations in local and national television and print media.” There were 4,523 enquiries, but
3,163 patients declined to be randomized or comply with protocol and 1,100 did not meet initial clinical inclusion criteria.
This left 260 potentially eligible patients. The potentially eligible patients were screened with discography. The authors
stated, “A patient was deemed to have discogenic pain if provocation of an intervertebral disc reproduced their
accustomed pain within similar pressure ranges but provided that no pain was reported when adjacent discs were
stimulated or during sham pressurizations.” Directly after discography, computed tomography (CT) scan was obtained.
The authors stated, “To be eligible for the study, patients had to have a posterior tear of the annulus fibrosus.” Of the
original 4,523 patients, 64 were eligible for the study.

Patients were randomized by computer-generated random numbers. Sham treatment patients had an introducer needle
placed in position for treatment during conscious sedation. The principal investigator was unblinded at this point.
Procedural noise and time passage were similar to the active treatment group. Both groups were dispensed
hydrocodone 10mg/acetaminophen 325mg for post operative pain, wore a lumbar corset for 6 weeks and participated in
an exercise program from week six to 12. Exercise compliance was assessed by a blinded evaluator. Before treatment
and at six months post procedure, the 10-point VAS, the SF-36, and the ODI were used to compare outcomes.
Outcomes were assessed by a blinded evaluator. The authors stated, “The primary objective of the study was to
compare the improvement in pain and physical function between groups,” so the statistical tests they chose were a
group means comparison using a t test for continuous variables and the Fisher’'s exact test for categorical variables and
frequency distributions. Other post-hoc analyses were conducted, including the proportion of patients at 6 months who
obtained varying degrees of pain relief compared to pretreatment levels. The authors admitted that they recruited fewer
patients than planned and that the power was reduced from 80 to 60%, but that “60% power was enough to detect the
significant differences reported.”

Demographics were reported for 37 IDET patients and 27 sham patients. The mean age for both groups was about 40
years old. While it was stated that there were no relevant statistically significant differences between the groups at
inception, 15% of sham treatment versus 8% of IDET treatment were unemployed because of back pain, with 81% of
IDET patients working and 63% of patients in the sham group working. Baseline metrics of VAS, SF-36 by subscale, and
ODI were reported. The authors commented, “In essence, the patients were reasonably healthy apart from having pain
and slight to moderate disability in physical functioning, as seen both on the SF-36 and the Oswestry scale.” Patient
blinding was checked within one hour after treatment and was deemed to be adequate at that time. Intention to treat
analysis was not done so only 32 patients in the IDET group are reported and 24 in the sham group (Five missing IDET
patients: one died, one had poor catheter placement, one had a fractured leg, two had a new injury. Three missing sham
group patients: one was non-compliant with follow-up, one had concurrent iliness, one had a drug abuse problem and a
compensation claim). See Table 1 for main outcomes reported.

Table 1 - Main outcomes of patients who underwent IDET or sham treatment
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IDET
Outcome measure (n=32)
Mean SD

VAS for pain (0-10)

Pretreatment

6614
6 Months

4226

Change

2423
SF-36 Bodily Pain (0-100)
Pretreatment

36 12
6 months

5319
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Sham (n=24)
Mean SD

6.51.9

5427

1126

3512

44 20

P value*

0.758

0.089

0.045

0.765

0.085



IDET Sham (n=24)

Outcome measure (n=32) P value*
Mean SD Mean SD
Change
17 19 915 0.086
SF-36: Physical Functioning (0-100)
Pretreatment 49 21
56 24 0.236
6 months
7122 60 24 0.079
Change
1527 1117 0.548
Oswestry Disability Scale (0-100)
Pretreatment
3110 33 11 0.485
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IDET Sham (n=24)

Outcome measure (n=32) P value*
Mean SD Mean SD
6 months
2012 28 15 0.023
Change
1111 412 0.050

* p value calculated from t test

Post-hoc analyses were done that defined absolute change as pain score being worse, same, improvement < 2.0,
improvement > 2.0 and relative change as percentage of change (< 0%, 0 - 24%, 25 - 49%, 50 - 74%, 75 - 99%, 100%).
The conclusion with this analysis was that there were statistically significant differences in favor of IDET. Another post-
hoc analysis was presented that examined the two groups on the basis of baseline outcome measures. The authors
concluded, “It emerged that IDET was significantly more effective for patients with pain scores less than 70 at inception
and for patients with poor function or greater disability at inception.” There was no statistical adjustment for multiple
comparisons or rationale to the cut points.

The authors did not report analgesia use after treatment other than, “None of these patients resorted to any co-
intervention or self-medication outside the postoperative analgesics and rehabilitation program that were prescribed.”
They did not report specifically any adverse events other than, “No patient had any adverse effects attributable to their
treatment.”

The authors concluded, “Nonspecific factors associated with the procedure account for a proportion of the apparent
efficacy of IDET, but its efficacy cannot be attributed wholly to a placebo effect. The results of this trial cannot be
generalized to patients who do not fit the strict inclusion criteria.”
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Freeman B, Fraser R, Cain C, et al. A Randomized, Double-Blind, Controlled Trial Intradiscal Electrothermal Therapy
Versus Placebo for the Treatment of Chronic Discogenic Low Back Pain. Spine 2005;30(21):2369-2377.

Freeman reported on 57 patients that were randomized to either IDET (38) or sham (19). The objective of the study was
to test the safety of IDET compared with sham treatment for low back pain of at least three months duration.

Eligibility criteria included:

Minimum age 18

Candidate for IDET procedure at one or two levels

Symptoms of degenerative lumbar disc disease of at least three mo duration

Failure to improve with a minimum of six wk of conservative treatment (including pain medication and physical

therapy)

Present with marked functional limitation

Sitting intolerance greater than standing intolerance

Present with predominant low back pain with or without referred let pain

Negative straight leg raise and normal neurologic examination

The presence of degenerative disc disease on MRI with global disc degeneration or posterior or posterolateral

annular tear evident

10.  The presence of one or two level symptomatic disc degeneration as determined by provocative lumbar
discography at L3-L4, L4-L5, L5-S1 and with an adjacent asymptomatic control disc

11.  Atthe target level, the discogram and subsequent computed tomography scan should demonstrate contrast
spreading to the outer annulus or beyond the confines of the disc

12.  Must be willing to comply with follow-up as per the protocol

Pobd=
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Exclusion criteria included:

Evidence of a large contained or sequestered herniation (small contained herniation is allowed)
Loss of more than 50% disc height at the target level

Severely disrupted disc (sufficient annular tissue is required for safe catheter placement)
Neurogenic claudication due to spinal stenosis

Three or more symptomatic lumbar disc levels

Previous back surgery at any level of the lumbar spine

Spondylolisthesis at a symptomatic disc level

Psychological disorders that may impact treatment outcome (e.g., severe depression, drug addiction)
Medical condition that could interfere with follow-up care or evaluation

10.  Current injury litigation

11.  Pregnant women

12.  Failure to understand informed consent form

13.  Participation in other studies of any kind

©CoNOOrWN =
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Study participants were chosen from consecutive patients of three spine surgeons if they satisfied eligibility criteria.
Randomization occurred after catheter placement via sealed envelope by an independent technician who was
responsible to covertly connect the catheter if the patient was to receive active treatment. All subjects followed a
common rehab program. Patient evaluations occurred at six weeks and six months by an independent investigator.
Outcomes measures were recorded at baseline and six months and included the VAS, low back pain outcome score
(LBOS), ODI, SF-36, Zung Depression index, the modified somatic perception questionnaire, sitting tolerance, work
tolerance, medication, and the presence of any neurologic deficit. Success was defined a priori as a composite measure:
no neurologic deficit resulting from the procedure, an improvement in the LBOS of seven or more points, and an
improvement in the SF-36 subscales of bodily pain and physical functioning of greater than one standard deviation from
the mean. Sample size was calculated before the study and using a 2:1 allocation with 80% power, 75 patients were
required. A chi squared test was planned for statistical analysis of the primary outcome and for continuous measures the
t test was chosen, with ANCOVA (analysis of covariance) for analyses adjusted for the relevant baseline measures. Only
57 patients were enrolled after 25 months. The authors stated, “A request by the sponsoring company was made to pool
our results with a U.S. randomized controlled trial on IDET that had been set up using a modified version of our protocol.
This offer was declined because the studies were dissimilar.”

Baseline demographics were comparable. Mean age was about 40 with maximum age reported as 54 years. No co-
morbidities were reported. For the IDET group, 50% were working with 10% on disability, whereas 63% of the sham
group were working and none were on disability. Two subjects from the IDET group were withdrawn before the end of
the study and excluded from the analysis. One was a technical failure and the other underwent fusion for increased pain.
In the final analysis of 36 IDET patients and 19 sham patients, no subject in either treatment arm met the composite
criteria for success.

Table 2 - Comparison of changes in scores at baseline and at 6 months

Variable IDET (n= 36) Placebo (n=19) Difference of Pr > |t]
Mean (95% Cl) Mean (95%Cl) Means (95%Cl)

LBOS -0.971 0.737 -1.708 0.111
(-2.337, 0.394) (-0.765, 2.238) (-3.824, 0.408)

ODI -1.314 0.842 -2.156 0.489
(-4.171, 1.543) (-6.149, 7.833) (-8.369, 4.056)

ZUNG -0.167 0.706 -0.873 0.693
(-2.481, 2.148) (-3.834, 5.246) (-5.302, 3.557)

MSPQ 0.286 0177 0.109 0.945
(-1.533, 2.104) (2.733, 3.086) -3.036, 3.254)

SF-36 Physical 2.624 1.579 1.044 0.819

functioning (-2.675, 7.922) (-6.416, 9.574) (-8.045, 10.13)

SF-36 Bodily Pain  |5.056 7.053 -1.997 0.659

Index (-0.799, 10.91) (0.963, 13.142) (-11.02, 7.031)

Results were analyzed by multiple subgroups at the request of the sponsoring company, Oratec, and no clinically
important differences were found. Though analgesic use was not mentioned, it was mentioned in two of these subgroup
analyses (no access to the data). One group analysis excluded subjects taking narcotic medication at baseline and the
other excluded subjects taking eight or more panadeine forte tabs per day at baseline.
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The authors reported that no serious adverse events in either arm of the study occurred, without defining serious
adverse events. The authors also reported, “Transient radiculopathy (< 6 weeks) was reported in four study participants
who underwent IDET and in one study participant who underwent the sham procedure.”

The authors concluded that IDET was no more effective than placebo for the treatment of chronic discogenic low back
pain.

Percutaneous Intradiscal RadioFrequency Thermocoagulation

Barendse G, van den Berg S, Kessels A, et al. Randomized Controlled Trial of Percutaneous Intradiscal Radiofrequency
Thermocoagulation for Chronic Discogenic Back Pain. Spine 2001;26(3):287-292.

Barendse reported on 28 patients randomized to either radiofrequency thermocoagulation (13) or sham (15) treatment.
Recruitment for the trial was from specialist’s referrals to a university hospital of patients with chronic nonspecific low
back pain for more than one year.

Exclusion criteria:

Patients with radiculopathies and other neurologic abnormalities
Younger than 30 or older than 65

Spinal stenosis

Spondylolisthesis

Multilevel burnt out disc lesions

Coagulation disturbances

Pregnancy

“initial “high” visual analogue score less than 5.0”

Diabetes mellitus

More than one pain syndrome
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Patients had a diagnostic block of the dorsal rami to exclude zygapophysial joint pain. Then, discography with
anesthesia was performed at L4-L5 and L5-S1 and only those patients who reported good pain relief or no pain 30
minutes after the procedure were selected for the study. If patients had more than one level that was positive they were
excluded. Patients who met all the inclusion/exclusion criteria and who consented to participate were randomized to two
treatment groups by computer program. The sham group was reported to be treated the same as the treatment group
but no current was applied during their procedure. The treating physician was blinded throughout the procedure, with a
disinterested third party applying the current after opening of the randomization envelope. Data were obtained by an
investigator blinded for the allocation of the patient. Analgesic intake was monitored.

Radiofrequency lesioning was performed giving a 90-second 70°C lesion to the center of the disc. The ODI and the
Dartmouth COOP Functional Health Assessment charts/World Organization of Primary Care Physicians chart was
scored before treatment and eight weeks after treatment. Success was defined as at least a two point reduction on the
VAS and at least a 50% pain reduction on global perceived effect. Patients judged to be a success were also assessed
at three, six, and 12 months. Patients who failed treatment by this definition were removed from the study and
subsequently offered different treatment options. The primary outcome was the percentage of successes at eight weeks.
Success rate comparison included an odds ratio with 90% confidence interval calculated with a logistic regression
model. Analyses adjusted for gender, age, duration of pain before treatment, average pretreatment pain intensity, and
score after diagnostic nerve block. Secondary outcomes included differences between group changes in VAS score,
ODl, use of analgesic tables, and COOP/WONCA chart (international version of Dartmouth COOP chart; WONCA =
World Organization of National Colleges, Academies and Academic Associations of General Practices/Family
Physicians) and their 90% confidence intervals. Analyses were performed unadjusted with a Student’s t test and
adjusted by using a linear regression model.

Between July 1994 and September 1996, 287 patients with chronic nonspecific low back pain were screened. Thirty-
seven patients fulfilled all selection criteria, but only 28 entered the trial. Demographics are listed in Table 3.

Table 3 - Study demographics

Variables Sham group (n=15) @ Lesion Group (n=13)
Sex 5 Males, 11 females 5 males, 8 females
45.2 (8.4) 40.8(7.5)

Age, mean(SD) yr

38(10-300) 60(8-204)

Months of pain, median(range)
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Variables Sham group (n=15) | Lesion Group (n=13)

Pretreatment VAS, mean(SD)

55(1.1) 6.5(1.3)
VAS mean
8.0 (1.3) 8.6(1.1)
VAS high
3(1-6) 4(2-6)
VAS low
5 3
(0-15) (0-19)
No. of analgesic tablets per 4 days,
Median(range)
40.7 (9.5) 43.7(11.6)
ODI, mean(SD)
6 4
L4-L5 level of discogenic pain
9 9

L5-S1 level of discogenic pain

One patient who was allocated to sham therapy received an RF treatment, so analyses were performed with an intention
to treat and as treated. Eight weeks after treatment, there were two treatment successes in the sham group and one in
the lesion 